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More than 30 years ago, stakeholders questioned the U.S. Environmental Protection Agency’s

(EPA) use of modeling for implementation of the National Ambient Air Quality Standards (NAAQS).

EPA has again generated controversy over the use of modeling for implementation of the new

sulfur dioxide (SO2) NAAQS. This article outlines the legal basis for the use of modeling in 

attainment status designations, focusing on historical case law supporting its use and EPA’s

current unconventional approach to modeling the SO2 NAAQS. 

The Legal Basis for the
Role of SO2 Modeling in
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The U.S. Clean Air Act (CAA) requires EPA to
promulgate NAAQS, which are the maximum 
concentration for certain pollutants that are neces-
sary for the protection of “public health and welfare.”1

EPA first promulgated NAAQS in 1971.2 However,
the CAA requires EPA to conduct a review of the
NAAQS every five years, considering the most 
recent scientific data.3 There are NAAQS for carbon
monoxide, lead, nitrogen dioxide, ozone, particulate
matter, and SO2.

After EPA promulgates or revises a NAAQS, a state
is required to submit recommendations that desig-
nate areas within the state as nonattainment, 
attainment, or unclassifiable.4 EPA must then prom-
ulgate attainment status designations for each state,
taking into consideration the states’ recommenda-
tions. Once EPA promulgates a NAAQS, each state
must prepare a State Implementation Plan (SIP),5

subject to EPA’s approval.6 The SIP outlines the
state’s plan for implementing, maintaining, and 
enforcing the NAAQS.7 If a state fails to submit an
approvable SIP within the designated time, EPA
can implement a Federal Implementation Plan.8

A History of the Use of Modeling 
to Determine Nonattainment 
Designations
The 1977 CAA required EPA to promulgate on a

state-by-state basis attainment status designations
for the SO2 NAAQS.9 In determining the

designations, EPA relied, in part, on model-
ing that projected violations of the SO2

NAAQS. Several industries objected to
this modeling and filed petitions for review
in the United States Court of Appeals.

In Republic Steel Corp. vs. Costle, petition-
ers challenged EPA’s nonattainment desig-

nations in Ohio, arguing the use of models to
predict violations was arbitrary and capricious.10

The Court dismissed this argument, noting that the
CAA defined a “nonattainment area” as “an area
which is shown by monitored data or which is 
calculated by air quality modeling … to exceed any
[NAAQS] for such pollutant.”11 The Court con-
cluded that “[w]here Congress has itself described
two alternative methods for EPA to determine
nonattainment, the decisions as to which to employ
is certainly not … one for this Court.”12 Because the
statutory language was explicit, EPA could rely on
either monitoring or modeling data in designating
an area nonattainment.

In Republic Steel Corp. petitioners also argued that
EPA gave little weight to monitoring data that
demonstrated attainment, arguing that these data
were more accurate than modeling.13 While the
Court agreed that monitoring data were superior
to modeling data, the Court found there were 
insufficient monitors “to constitute a fair test of the
ambient air in a county,” and the modeling was 
appropriate in identifying nonattainment areas.14

The Court even upheld the use of modeling 
despite EPA guidance indicating that where there
was a conflict between adequate monitoring and
modeling data, a state should use monitoring
data.15 In Cincinnati Gas & Elec. Co. vs. Costle, the
Court found EPA’s use of modeling was consistent
with this policy. The Court noted that petitioners
failed to demonstrate that the monitors in the
county were “adequate.” Thus, the use of modeling
was appropriate.16

The Seventh Circuit elaborated on this policy, noting,
for monitoring to take precedent over modeling, a
petitioner must demonstrate “the monitored data
are adequate and the [monitoring] data conflicts
with modeled results.”17 The Court found petitioners
failed to satisfy these requirements, noting there
was evidence that the monitors were inadequate

Historical and Current
Attainment Status Designations
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because the Wisconsin Department of Natural 
Resources’ model demonstrated the monitors were
not reflecting the air quality in the area. The Court
also found “historical concentrations at discrete 
locations” do not conflict with future predictions of
violations of the NAAQS.18 While monitoring data
may be more accurate, EPA could rely on modeling
to demonstrate nonattainment as a supplement to
the lack of monitors. 

Finally, where petitioners challenged the sufficiency
of the model utilized, the Court deferred to EPA’s
technical judgment. In Cleveland Electric Illuminating
Co. vs. EPA, industry challenged the Real-Time 
Air-Quality-Simulation Model (RAM), arguing that
the model was too conservative. The Court noted
it was not “the responsibility of [the] Court to 
determine whether the RAM model represents the
best possible approach to determining standards
…”, rather it was only the Court’s responsibility to
determine if the agency’s action was arbitrary or
capricious.19 The Court found the model may not
have been the best method for implementing the
CAA provisions, but petitioners failed to provide a

better method and EPA was not arbitrary and capri-
cious for relying on the model.20

EPA’s Approach to Modeling in
the 1-Hr SO2 NAAQS
On December 8, 2009, EPA proposed revisions to
the SO2 NAAQS.21 EPA proposed to replace the
24-hr and annual standards with a short-term 
standard based on the 3-year average of the 99th
percentile of the yearly distribution of 1-hr daily
maximum SO2.22 EPA proposed a maximum con-
centration between 50 to 100 parts per billion
(ppb).23 In its final rule, EPA adopted a 1-hr NAAQS
for SO2 of 75 ppb.24 This started the 1-year clock
for states to make recommendations for attainment
status designations.

In the proposed rule, EPA indicated that designa-
tions would be based on existing SO2 monitors. If
the monitor indicated a violation of the 1-hr SO2

NAAQS, that area would be designated non-
attainment. However, where the monitor indicated
no violation of the 1-hr SO2 NAAQS, EPA would
make a case-by-case determination of the area’s
status. EPA noted one possible outcome would be
to designate the areas as unclassifiable because of
a lack of a complete monitoring network.25

In the final rule, EPA departed from its proposed
methodology of relying on monitors. EPA adopted
a “modified hybrid approach” to determine the 
attainment status, which included modeling.26

EPA now asserted that monitoring was not the
“most appropriate or effective tool” for determining
compliance.27 Under this hybrid approach, EPA 
indicated an area would “be designated ‘non-
attainment’ if either available monitoring data or
modeling shows that a violation exists, or ‘attainment’
if both available monitoring data and modeling 
indicate the area is attaining. All other areas would

be designated ‘unclassifiable.’”28

In addition, EPA released imple-
mentation guidance on September
22, 2011. This guidance elaborated

on EPA’s requirement to base
designations on mod-

eling and monitor-
ing. EPA outlined its
framework for SIP 
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implementation using modeling. States were to
identify potential sources of SO2 in nonattainment
or unclassifiable areas and conduct refined air
modeling to determine if the sources contribute to
exceedances within the NAAQS.29 While EPA and
states have used modeling to determine if an area
should be nonattainment, the use of modeling in
unclassifiable areas is unprecedented. 

The guidance indicates, for attainment and unclas-
sifiable areas, states must submit by June 2013,
Section 110(a)(1)-(2) SIPs, which will address the
states’ implementation and maintenance of the SO2

NAAQS. For unclassifiable areas, EPA required
states to “rely on refined modeling and any moni-
toring that demonstrates attainment and mainte-
nance of the new SO2 NAAQS …”30

EPA’s approach of requiring modeling for unclassifi-
able areas received much criticism.31 Critics were con-
cerned that the reliance on modeling would result in
over-estimated emissions from potential sources. This
over-estimation could result in strict emission limits
that are unnecessary to protect the NAAQS. 

On April 12, 2012, EPA backtracked on its pro-
posed guidance. In letters issued to all states, EPA
indicated that it would not require modeling for
unclassifiable areas:

In light of the potential this process has to 
affect our recommendations for how to address
the SO2 NAAQS in areas initially designated
“unclassifiable,” we no longer expect your
state’s June 2013 SIP submittals to contain
modeling demonstrations showing attainment
of the standard in unclassifiable areas. . . 32

Instead, EPA conducted stakeholder outreach on
May 30–June 1, 2012, with environmental and
public health organization, state, and industry 
representatives to seek advice on how to revise its
approach in determining whether an area meets the
1-hr SO2 NAAQS. EPA also released a draft white
paper to stimulate discussion with stakeholders.33

In the white paper, EPA proposed “two conceptual
approaches” for addressing unclassifiable areas
lacking monitored data.34 First, EPA proposed a
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monitoring network. However, because there are
insufficient monitors that are source-oriented, EPA
proposed two approaches to expanding the mon-
itor network: (1) a national network reallocation
and expansion plan; and (2) a population-focused
reallocation and expansion plan.35 Under the 
national network plan, EPA proposed a major
source SO2 emissions threshold. Under the popu-
lation focused plan, EPA proposed a “population-
weighted emissions index … based on population
and emissions inventory data at the core-based 
statistical area … level.”36 Second, EPA proposed a
modeling plan either to supplement a monitoring
network or to be used in lieu of monitoring. Under

this plan, “states could model the sources that 
otherwise would have required one or more mon-
itors under potentially revised minimum monitor-
ing requirements.”37 EPA is seeking comments on
the feasibility of these two plans.

Conclusion
While EPA has stated that states do not need to
model unclassifiable areas at this time, a hybrid 
approach of using monitoring and modeling is still
under consideration. Based on the states’ resources,
EPA’s unconventional approach to modeling could
be implemented. em
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